Variability in the amount of beta-globin mRNA in beta0 thalassemia.
Globin mRNA isolated from a number of beta0 thalassemia patients of different ethnic origins was analyzed by RNA-cDNA hybridization and, in two cases, by fingerprint analysis of 125I-labeled mRNA. Quantitation of the relative amounts of alpha- and beta-mRNA by hybridization to purified alpha-and beta-cDNA revealed that in approximately half the cases, there was less than 1% as much beta-mRNA as alpha-mRNA. In the rest of the cases, low levels of beta-like mRNA were detected in amounts 4-12% as abundant as alpha-mRNA. There was variability in the yield of beta-like mRNA in patients of the same racial group, in the same patient at different times and in similarly affected siblings: beta-mRNA was virtually absent in some samples, whereas low but significant levels were found in other samples. In one patient, beta-like mRNA was not detected in peripheral blood RNA, but was present in the RNA of bone marrow cells. In one case, the thermal stability of the beta0 thalassemia mRNA-beta-cDNA hybrid was measured and found to be slightly lower than that of the authentic beta-mRNA-beta-cDNA hybrid. In none of the cases tested was there synthesis of beta-globin chains directed by beta0 thalassemia mRNA in a cell-free protein-synthesizing system, even when beta-like mRNA was detected in the sample by hybridization assays. mRNA from two patients was labeled in vitro with 125I, digested with T1 RNAase and fractionated in two dimensions. Analysis of the resulting fingerprints revealed the presence of prominent alpha chain-specific oligonucleotides without detectable beta chain-specific oligonucleotides, and thereby confirmed the results of hybridization assays showing absent or very low levels of beta-mRNA in the same RNA samples. Our results support the concept that beta0 thalassemia is heterogeneous in its molecular basis even within the same racial group: in some patients, it is associated with absent beta globin mRNA, whereas in other patients, it is associated with low but significant levels of nonfunctional beta or beta-like globin mRNA. The variable amounts of beta-like mRNA detected in different samples from the same patient, and in patients with the same genotype, indicate that as yet undefined factors can influence the yield of beta-like mRNA observed in beta0 thalassemia.